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Abstract: For investigating on the surface morphology variation of structure ceramic materials and its
effect on the friction characteristics during friction, the relationships between contact and mechanical
were analyzed in friction process. Meanwhile, the friction characteristics of SizN, ceramic samples
machined by rotary ultrasonic grinding, such as friction surface morphology and friction coefficient
were studied with experiments. First, according to the contact characteristics and material properties,
the calculation formula of the total load was deduced based on fractal theory. The friction coefficient
fractal model was also established on the basis of above. The analysis results shows that the
relationship between friction coefficient and surface profile fractal dimension after friction is similar to

the normal distribution curve, when the initial surface profile fractal dimension is 1.4, 1.45, 1.5 and
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1. 55 respectively. Then with surface to surface contact friction experiments of SizN; ceramic sample
machined by rotary ultrasonic grinding, surface topography and friction coefficient variation after
{riction were investigated. And the influence factors on the friction coefficient were also analyzed. The
results indicate that micro-cracks are the notable feature of the surface morphology for Si;N, ceramic
friction. The temperature of 160°C is the inflection points of fall and rise for Si;N, ceramic friction
coefficient. The friction coefficient is the maximum when the applied load is 360 N and reciprocating
frequency is 80 Hz. It concludes that the machining surface morphology control improves the wear
resistance of structure ceramics.

Key words: Si;N, ceramics; fractal dimension; friction characteristics; surface profile control; rotary

ultrasonic grinding

1 7]

qul

(SRR INCSD 1 NI 1< o AN 1 o B S 3
P SR B F B R Y S A2 R P B SR 4R
1 VF 22 B RT OB T R 9 R A S R
FE R PR T R EL AT B s Y o B AR B R B X
ELAT VR i T A ok 4B R R Ak A R
EVERE . S5 AL B R LU0 R0 P B e R Ak s
BE AT AL R R A B iz Y AR
A LA B R R L SN, B R T R A R R
AR RN 25 B R kAT AR B R gD B
AHTR P ZF AR, 30 1 R TAERE F,
W) e 2 =22 1) Y A L 32 B 45 1 s Bl BEL ) FRE
o AEHL, [R) B A B AR 2R 2 R A — R A T 2E
TSR T8 BUBE SRR

VI 2524 35 X &5y Vi) 6 3% 1D VB8 8 e P ) A o0 e
FT R, R & Z MR SN, SIC,
Al O; %%, Mirea i i BF 53 B % b1 o} JEE 62 4%
P H LS BATL T 43 oAy JEE 45 400 0 1Y k58 804 o 1Y
TR A7 S VN o o N =i U2 G el | AR
Deng. Alexandr., I IR FI 4543 5 F 58 T Siz N, B &
S A WA 2Bk K 1Cr18Ni9TI AN 45 4N 7 T BE
PESAE T W R BE AT R o A T BE RS T B
Y HT AT TE I DT 2 A DR 2 R o A DR
Wang % ANBFSE T SiyN, 1 SiC Fig % 16K F fi 2
T (10 BE AT Oy 8 1 S O W 1) B 48 R 1T A ) T R
PEAk 2 7 ) e R O B 58 Ak 2 B S, DA TR TS
A A5 RV B TR BOR S RO AT H O
i % MoSi,/ Siy N, B % &l = i B 5t 1 B i i 5%
R IR 5% 72 S0 AT 1 3 i v /D> L B R B
TR BE b T A

By e e T PRI AT AR R AR IR R Z
AR PR 2R AL A5 R4 Oy 20 R B L B A8 T S R
JE TG R AL | I 1] 25 o A PR 3R A 455 B R L W )
PE BB R AR AL R BB TR R
WIS 22 R v TR A B R TR A A D7 R A
BUER B A5, X 00T 350 A8 b DL R X B8 458 [ 45 52
e () WF S D

T4 JBm MR EE SRR M 9 b . O T 5 TR RO
TSR IE XS BE S A P B 52 e, R 22 E 5N T o8
BRI, JF A T A LR AE R A R,
Majumdar WAy B HLRLAE 2% T H A7 EF8E /9 A A
RLAE 5 X RELRES 2 1T 79 23 JE R A 0 B B AT
TR, IR T Weierstrass-Mandelbrot 43 J& bR
o (fRifR W-M R0 M, Zhou AR H 43 B
RIS AT T TR 2R TV 45 0o B L A8 MR P 45 4 R 5L
TR R S TE A BSOS et E i
R I £ 55 ) 1 40 T2 4R B0 58 T I 5 3% T T 5 A2
A F2 L TA R 3R T A B A3 JE AR L 42
SR JH 235 K o B30T T B S 400 9% T 5 A0 104 3 T 4 B0
FUBE Z 80, O 32 10 7 B 43 B AT Sy BT,
Zhu S5 G WF T T BE AR T 0 B A ke
RIILIE TG 43I0 2 0], IF 48 10 20 08 4R 50 1
B RZE G B R Z A E %V R 7Lk
X B SRS AR AT A R R AR

55 k) Wi TS b EL A ¢ v ) R R R A AT Y D 24
P FLEE A5 AR v e T 4y X B AL
B IE MRS TR HEE R R Ve 0 o AT O 5 & R A
BHEA AR K22 57 B H A8 K A AH OC SCHR T 400
. RS U N TR . B
TR 435 4 B AR A e i T =, R AR SR
Sis N, P 5 e % 6 75 5 ¥ T 3R T R R &L R T
o3 B ST E 5 K B0 B A, AR Sis N,



3202 e KE TR

5 23 &

P e TAR A PF B D7 ST Siu N B g JBE 42 %
AT TE 300 L P 4% DR B A R M R F 5 O 488 w8 254
B AR A M S A PR AR STHE

2 BHERBHS;HBEA

2.1 PEEIESN

TR B O P BT 2L R 8 SR S
I 1A 2 T % B 7S R I T, Sip Ny B i TR T
TE S50 31N AT 3 B 1 23 A7 A — R 91 V) AR 1R R 9%
REAE RN A0/ By A B A 3 s fn T 2% T A JE R R AR
b, TEWIUG FE 8 5 A P, SN, B % 3 R 10 B B
XA R OC R ANE 1 TR

X1 4E B

00000

AR AEHE

B1 BEABEAAG B B b e 3% 1 48 B

Fig. 1 Ceramic surface profiles in initial friction phase
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Fig. 2 Ceramic surface profiles during friction
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Fig. 13 Friction coefficient versus surface fractal dimension
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Fig. 14 Influence of temperature on friction coefficient
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Fig. 15 Influence of load on friction coefficient
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